The data presented here detail the changes in size, cellular content, and neuronal density of the developing brain over time with respect to sex in C57Bl/6 mice following neonatal exposure to isoflurane, carbon monoxide, or their combination. Specifically, brain weight-and brain volume-to-body weight ratios are presented, representative immunoblots of whole brain cell-specific protein content are depicted, and quantification of the number of neurons in the primary somatosensory cortex and CA3 region of the hippocampus are shown. Three discrete postnatal time points are represented: P7 (prior to exposure), P14 (one-week post exposure), and P42-56 (5-7 weeks post exposure). Major findings from the data presented here are reported in the manuscript "Carbon Monoxide Incompletely Prevents Isoflurane-induced Defects in Murine Neurodevelopment" (Wang et al., in press) [1] .
Specifications
Brain size, whole brain cellular content, and neuronal density in primary somatosensory cortex and hippocampal CA3 region were measured 1-week or 5-7 weeks post exposure along with 7-day old, unexposed controls. Brain and body weight were measured with an analytical balance. Brain volume was determined from the amount of saline displaced by fresh whole brain. Immunoblot was performed followed by chemiluminescence and densitometry. Neuronal density was determined from slide mounted cresyl violet stained brain sections.
Data source location
New York, New York, USA, and Washington, D.C., USA
Data accessibility The data are with this article
Value of the data
The data assess for age-and sex-based changes within the developing brain in a postnatal model of anesthesia-induced neurotoxicity.
The findings provide insight into the independent effects of age and sex at multiple time points following neonatal exposure.
The results will help researchers with experimental design in future investigation. Specifically, the data will serve as a benchmark for inclusion of both sexes in experimental cohorts.
Data
The data presented here are values obtained from developing C57Bl/6 mice on P7 (prior to exposure), P14 (1-week post exposure), and P42-56 (5-7 weeks post exposure) with respect to sex. Specifically, brain weight-and brain volume-to-body weight ratios are demonstrated, steady-state levels of whole brain cell-specific protein content are shown, and quantification of neuronal density in the primary somatosensory neocortex and CA3 region of the hippocampus is presented (Figs. 1-3 and Tables 1-3).
Experimental design, materials and methods

Animal exposures
The care of the animals in this study was in accordance with NIH and Institutional Animal Care and Use Committee guidelines. Study approval was granted by the Children's National Medical Center and Columbia University Medical Center. Six to eight week old breeding pairs of C57Bl/6 mice (20-30 g) were acquired (Charles River, Wilmington MA) to yield newborn pups. On P7, we exposed male and female C57Bl/6 mouse pups to air (0 ppm CO), 5 ppm CO in air, or 100 ppm CO in air with and without isoflurane (2 vol%) for 1 h in a 7-liter Plexiglas chamber (25 cm Â 20 cm Â 14 cm) as previously described [1, 2] . An equal number of male and female mice were evaluated and were randomly exposed to a designated CO concentration with or without isoflurane. Following exposure, pups were returned to their respective dams. P7 was chosen because synaptogenesis peaks at day 7 in rodents and is completed by the second or third week of life [3, 4] . One-hour exposure to 2% isoflurane has previously been shown to induce neuronal degeneration in 7 day old mice and represents a brief anesthetic exposure [2, 5] . Furthermore, 1-h exposure to such concentrations of CO inhibited isoflurane-induced apoptosis in various regions of mouse forebrain in a dose-dependent manner [2] .
Brain weight and volume
Separate cohorts of mice were evaluated 1-week post exposure or 5-7 weeks post exposure. An unexposed, naïve cohort was also evaluated on P7. Following euthanasia with pentobarbital (150 mg/kg, ip), body weight, brain weight, and brain volume were determined as previously described [1] . Brain weight-to-body weight ratios and brain volume-to-body weight ratios were then calculated. Values for unexposed, naïve controls on postnatal day 7 are also shown. Males are indicated with a square marker and females are indicated with a circle. Dotted line separates pre-and post-exposed cohorts. N ¼ 10 animals for each exposed cohort (5 males and 5 females). N ¼ 6 animals for unexposed controls (3 males and 3 females). Values are expressed as means 7 standard deviation. There was no significant difference between cohorts based on sex. Fig. 2 . Cell-specific protein content in whole brain following exposure with respect to sex. Steady-state levels of neuron-, astrocyte-, oligodendrocyte-, and microglial-specific protein were quantified in whole brain 1-week (postnatal day 14) or 5-7 weeks (postnatal days 42-56) post exposure. Seven-day old naïve female #3 and male #1 mice were arbitrarily chosen as representative unexposed controls to permit age-and sex-based comparison. A. Representative immunoblots of neuron specific antigen (NeuN), S100β, adenomatous polyposis coli (APC), and ionized calcium binding adapter molecule 1 (Iba1) are depicted for female and male mice on postnatal day 14 (P14) and postnatal days 42-56 (P42-56). Actin was used as a loading control. Exposure cohorts are indicated by concentration of carbon monoxide (CO) (0 ppm (ppm) [air], 5 ppm, or 100 ppm) with ( þ ) or without ( À ) isoflurane. P7 female (F) and male (M) controls are indicated. B. Graphical representation of relative densities of NeuN, S100β, APC, and Iba1 based on sex are shown. Sex of the cohort is indicated (F or M). Dotted line separates pre-and post-exposed cohorts. Values are expressed as means plus standard deviation. Unexposed, naïve P7 male values were arbitrarily set to 1. N ¼ 10 animals (5 males and 5 females) for each exposed cohort per time point. There was no significant difference between cohorts based on sex.
Immunoblot analysis
10 mg samples of homogenized whole brain protein were subjected to SDS-acrylamide gel electrophoresis and immunoblotting as previously described [1] .
Estimate of neuronal density
Cresyl violet-positive neurons with a clear nucleus and nucleoli in the primary somatosensory cortex and in the pyramidal layer of the CA3 region of the hippocampus were counted by a blinded observer (K.K.) as previously described [1] . Mean values with standard deviation are shown for Fig. 1 . Brain weight-to-body weight and brain volume-to-body weight ratios are provided for each cohort 1-week (postnatal day 14) and 5-7 weeks (postnatal days 42-56) post exposure. Values for unexposed, naïve controls on postnatal day 7 are also listed. Mean values with standard deviation are shown for Fig. 1 . Brain weight-to-body weight and brain volume-to-body weight ratios are provided for each cohort 1-week (postnatal day 14) and 5-7 weeks (postnatal days 42-56) post exposure. Values for unexposed, naïve controls on postnatal day 7 are also listed. Mean values with standard deviation are shown for Fig. 1 . Brain weight-to-body weight and brain volume-to-body weight ratios are provided for each cohort 1-week (postnatal day 14) and 5-7 weeks (postnatal days 42-56) post exposure. Values for unexposed, naïve controls on postnatal day 7 are also listed.
Statistical analysis
Sample size was determined based on the number of mice required to detect a 20% change in NeuN content. A sample size of 8 animals per cohort provided a power of 80 based on an α of .05.
Mice were randomly assessed either 1-week post exposure (P14) or 5 to 7 weeks post exposure (P42-56). Equal number of males and females were assessed for each experiment. Ten animals per exposure cohort per time point were utilized for measurement of brain size and immunoblot analysis (providing a power of 90), while 4 animals per cohort per time point were used for slide mounted sections (providing a power of 80). A cohort of 10 (equal number of males and females) healthy, unexposed 7 day old mice were also assessed as naïve controls. Six of these mice were utilized for brain size assessment and immunoblot analysis while 4 were used for slide mounted sections. Data was assessed for normality by examining histograms and box plots. Parametric or nonparametric tests were applied based on assumptions of normal distribution or failure to meet requirements. Statistical significance was assessed using two-way ANOVA and post hoc Tukey's test for brain size, and cell-specific protein densities. Regression models were utilized to determine significance of sex for each outcome measure. Unpaired two-tailed Student's t-test was used to assess cell-specific protein densities between sexes in 7-day old, unexposed naïve controls. Kruskal-Wallis test with Dunn's multiple comparison post hoc test was utilized for neuronal density values. Data are presented as mean with standard deviation and significance was set at P o .05.
